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AUTHORS Meyerson. Ga. | Pavlyuk, R.A. 


TITLE A Contribution to the Problem of Investigations of the Cond.tons 
for Chemical Decomposi'ion of Solids with Formation of 4 Hy 
drate Precipitate (K vOprosu ob issledovaniyakh usloy ‘y khom 
cheskogo razlozheniya tverdykh veshchestv « Obt-=2oveariven, 
8idratnogo osadka) 


PERIODICAL Sb. nauchn. tr. Mosk. in-t tsvetn. met 1 zolot= 1 VNIIQ 
tsvetn. merallurgi:, 1957. Nr 26, pp 200-2)! 


ABSTRACT The empioyment of air tight, heated steam mills to study the 
solution reaction of scheelite in HC! made itt possibie to elsm:- 
nate the inhibiting effec* of hydrate films and to otta'n an ot ‘ue! 
State of equilibrium with comparative speed. The significent va! 
ue of the equilibrium constant K= [ CaCl] /{HCI} ¢- appx 9 500 
confirms that the high excess and high strength of HCI emp!oyed 
in industry 1s not justified by the equilibrium conditions and 
merely constitute a method of combatting inhibition of the re 
action of the hydrate films that come Into being Employment o! 

Card 1/2 a steam charge in the acid treatment of sx heelte proscde = cris 
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A Contribution to the Problem (cont } 


complete decomposition even of coa rse schee'ite 


1 Solids--Chemicai decompo dt fon 
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“Vacuum Thermal Reduction of Oxides by Carbon." 


paper presented at Second Symposium on the Application of Vacuum Metallurgy. 
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1S. 2320 SOV/81-59-23-82944 
Translation from: Referativnyy zhurnal. Khimiya, 1959, Nr 23, p 344 (USSR) 
AUTHORS; Meyerson, G.A., Samsonov, G.V. 
igs v\ 
TITLE: The Problem of the Conditions for Obtaining Boron Carbide 
PERIODICAL: V sb,: Bor. Tr. Konferentsii po khimii bora 1 yego soyedinenty, Moscow, 
Goskhimizdat, 1958, pp 52 - 57 
ABSTRACT: An investigation of the conditions for obtaining high-quality B,C has 
shown that an insignificant quantity of free carbon in B,C is obtained at 
a temperature of 2,200°C (point of peritectic decomposition of ByC) ; the 
best industrial method is the production of B,C in electrical resistance 
furnaces, especially in furnaces without core; the decrease in the content 
of bound carbon in ByC increases the hardness and the abrasive properties 
of B,C; in the magnesium-thermal reduction of B, 03 at a temperature of 
ZB 1,000°C complete binding of boron in B,C is oftined, producing a 
finely-grained powder, 
Prom the authors! summary 
Card 1/1 
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8/137/60/000/02/04/0 10 
Translation from: Referativnyy zhurnal, Metallurgiya, 1960, No 2, p 92, # 2781 


AUTHORS: Meyerson, G.A., Samsonov, G.V., Kotel'nikov R.B., Voynova, M.S., 
wamsonov, &.\ ce tova, Mo. 


Yevteyeva, I.P., Krasnenkova. 3.) 
——— 


\ 
TITLE: Some Properties of Alloys of High-Melting Transition Metal 
Borides 


PERIODICAL: V sb.: Bor. Tr, Konferentsii po khimii bora i yego soyedinenty, 


Moscow, Goskhimizdat, 195 » PP 56 = 73 


TEXT: Information is given on the production technology and results of 
investigations into the phase composition and the structure_of products of 
diffusional interaction between initial borides of the Tipslcrp #7 71B,-Wop.>7 
and sae systems. The authors studied also microhardness of phases, ~heat- 
resistance of alloys and the structure of cinder of various composition. 
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1, Moskovaicty institut tcvetnykh metallov i Solota, Kafedra 


metallurgii redkikh metalloy 
(Scheelite) (Ore dressing) 
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78-3-4-11/38 

AUTHORS: Meyerson, G. A., Samsonov, G. V.; Kotel'nikov, R. 3., 
Voynova, If. 8., Yevteyeva, I. P., Krasnenkova, 8. D. 

TITLE: Some Properties of Alloys of the Metals of the Transition 


Group With High-Melting Borides (Hekotoryye Svoystva splavov 
boridov tugoplavkikh metallov perekhodnykh grupp) 


PERIODICAL: Zhurnal Neorganicheakoy Khimi1i ,1958,Vol.3,Nr 4,pp-898-903(USSR) 


ABSTRACT: In the present paper investigationg of the alloys with the 
systems TiB_-crp ; TiB,-W B and ZrB,-CrB Were carried out. 
Finely powdéred forides of iB » 2PB,, Cr 2 and W,B. were 
produced by vacuum-technique methode- The alloys BP the 
system T13B,-CrB, have monophage structure in all intervals 
of the compoéai tion. The alloys of the ay stene TLB-W,8, 
and 2rB,-CrB, are biphage. 
The alloys were investigated with respect to microhardneas 
and it was found that the alloys of the system TiB.-Crp 2 
at 80 Mol% TiB, have @ maximum atcrohardness of 4260 ke Fam 5 
The curves of microhardness of the systems TiB ~W25 and 
ZrB ~CrB, have the characteristic shape of biphass dlicye. 

Card 1/2 with all systems alao the metallographic and radiographic 
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78-3-4-11/36 
Some Properties of Alloys of the Metals of the Transition Group With 
High-Melting Bporides 


investigation was carried out. In the system TiB,-CrB 
continuous series of golid solutions ocour, and {n the 
systema TiB -W8 and ZrB,-CrB, the solubility is limited. 
The solubilfty°o? T4B, in’W,B,-and of W,3, in T1B, never 
exceeds 10 or 5 mol%;, respectively. Tha olubi 11 ty of 
ZrB, in CrB, ia about 2mol%, of CrB, in ZrB, it is very 
small. There are 4 figures, 4 tables, and 18 references, 
11 of which are Soviet. 


ASSOCIATION: Moskovskiy institut tsvetnykh metallov i zolota im. M. I 
Kalinina : 
(Moscow Inatitute for Non-Ferrous Metals and Gold imeni 
Mo I. Kalinin) 


SUBMITTED: June 25, 1957 
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AUTHORS: Meyerson, G. A., Islankina, A. P. SOV/89-5-2-9/ 36 
TITLE; Metallic Thorium (Metallicheakiy toriy) 


PERIODICAL: Atomnaya energiya, 1958, Vol. 5, Nr 2, Pp. 155-165 (usgr) 


ABSTRACT; A report is given on Soviet inves tigations dealing with the 
production of compact therium b 
method. The physico- 
of the pressin 
powder are given, 
than electrolyti 
and a higher con 
The main factors 


reduced produced powd 
sintering process and time, is detemined. 
calcium- reduced powder without porosity c 
siderably during Sintering at temperature 
1 200°C. This is due to the high degree o 
calciun. 
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Metallio Thoriun SOV/89-5-2-9/ 36 


For the purpose of obtaining compact thorium metal from calcium- 
reduced powder, the sintered briquettes must be pressed cold a 
second time, after which they are annealed. 

The following physical and mechanical properties of porwde r- 
metallurgical thorium were found: 


electrolytical calcium-reduced 


thorium thorium 
iu 


Structure of the lattice 


at 20% face-cente red cubic 

Lattice spacing kX 5,07 

Actual density g/cm) 11,75 

Melting temperature °C 1700 + 20 

Electric conductivity 9 .am n5 . 104 

Specific electric 

resistance 920 .am 18 + 20.10° 

Thermal conductivity cal , 
Card 2/4 kcal/m. h. °C 57 (103 sec. an°C ’ 
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Metallic Thorium SOV/89-5-2-9/ 36 
electrolytical calcium-reduced 
thorium thorium 

Or 

Linear coefficient of 6 

dilatation 0-100°C 11935 2.-44,,5' 4. 107 

Linear coefficient of 6 

dilatation 100-800°C 16,3 - 16,5 . 107 

Micro strength kg/mn@ 55-75 2 

Density of the compact 

metal g/an 11,60 11,5 

Strength Hy kg/mm? 50 70 

Tensile strength ©, kg/mm? 16,5 22 

Stretching strain 

limit ©, kg/nm2 8 13 

Specific elongation JS 35-43 17-23 

Specific narrowing 25-31 - 

Impact strength ay kg.m/ om? 1,35 1,14 


There are 11 figures, 2 tables, and 22 references, 8 of which are 
Card V4 Soviet. 
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24/1) 
+ AUTHORS: Meyerson, G. 4., Sokolov, D. pD., SOV/89-5-6-3/25 
Mironov, WN, F.; Bogorad, K, K., Pakhomov, 
Ya. D., L' vovakiy, D. S., Ivanov, Ye, S., 
Shmelev, vy. wy. 
TITLE: Beryllium (Berilliy) 


PERIODICAL: Atomnaya energiya, 1958, vo. 9, Nr 6, pp 624 - 630 (USsR) 
ABSTRACT; The Production of beryllium in the USSR is Carried out by the 
following methods: 
1) Electrolysis of Na, Ber, or of a mixture of 2Be0. 5BeF, 


with barium fluoride. The beryllium obtained ig not of high 
value either quantitatively or qualitatively, 


2) Electrolysis of g mixture of molten beryllinm and sodiup 


chlorides, By this method Be with the following impurities 
is obtained; 


Fe 0.01 to 0.02 % Cu 0.22 to 0,07 % 
Mn 0:001 ¢ Si 0.014 
Ni 0-02 to 0.05 ¢ Cr¢ 0.003 % 
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Beryllium S0V/89-5-6-3/25 
3) Reduction of beryllium fluoride with metallic magnesium, 
The purity of the beryllium Produced in thig Manner ig 
characterized by the following impurities; 
Fe 0.08 to 0.10 ¢ , Mn 0-01 to 0.02 ¢ 
Al 0.02 to 0.93 ¢ Cu 0-003 to 0.005 ¢ 
Si 0.01 to-0.93 ¢ Ni 0.003 to 0, 005 % 
4) Vacuum distillation, 
The beryllium Produced in thig manner is the purest of all 
and containg only the following impurities; 
Fe 0.005 % Ni 0.003 ¢ 
Al 0,003 % Cr 0.005 ¢ 
Cu 0.004 % Mn ©.002 % 
The production of metal-ceramio singl: parts ig characterized 
by the following methods and parameters: 
a) By Vacuum hard-pressing (1072 to 197? torr) it ig possible 
to produce large Single parts or Parts having a maximum 

Card 2/5 density of 1.85 g/cm? and being of fine-grained structure ag 
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well as having mechanical properties that are equal in all 
directions. At 4120-1150° C the amount of pressure applied 
2 

amounts to from 5C to 30 rg/em : 
b) Hot-pressing in uir requires increased pressure values 

2 
of from 100 to 150 kg/cm’. 
c) For the production of single parts of great density and 
strength hot-pressing is carried out in metal press molds in 


2 
air at from 550 to 600° C and at a pressure of 4-5 t/cm ; 
d) Producticn of single parts with a density of from 1.75 


to 1.82 g/cm: Beryllium powder is pressed with 10-15 t/om* 
pressure, annealed in a vacuum at *180-1200° C, and is then 
subjected to subsequent treatment at normal temperature and 


a@ pressure of 10-15 t/om* or at 500-550° C and at a pressure 


of 8-10 t/on*. 

The properties of beryllium vary within a large domain in 
dependence on purity and structure (according to B. A. Sidorov 
and M. I. Stepanov, collaborators at the laboratory of 

N. N. Davidenkov). The results obtained by means of mechanical 
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investigations show that the latter depend to a considerable 
extent on processing and on the condition of the surface. 
Beryllium parts are easy to grind. The refractoriness of 
beryllium in air is very high. After annealing fer several 
hundred hours at 500° C it does not decay. At 1000° C, however, 
the surface begins to be covered with a thick and soft oxide 
layer already after one hour. The stability of beryllium with 
respect to water is quite satisfactory. Technical beryllium 
contains various inclusions also after the first vacuum-casting, 
which, above all, cause the leakage of gas. In order to avoid 
thig it is advisable to combine vacuum-casting with simultaneous 
centrifuging (Ye. S. Ivanov, Vv. M. Shmelev). 


A crucible of beryllium oxide is evacuated up to 1.1074 torr 
after having been filled with pieces of beryllium and closed 
by means of a beryllium-oxide stopper. The crucible is heated 
to a temperature of 800-9009 C. The furnace is filled now with 
argon (30-50 torr) and the metal is heated to a temperature of 
1450-1470°. The crucible is kept at this temperature for five 
minutes, after which its contents ig emptied into a rotating 


card 4/5 graphite mold. The single berylliun parts produced in this 
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S0V/137-59-4-8001 


Referativnyy zhurnal, Metallurgiya, 1959, Nr 4, p 92 (USSR) 


Translation from: 


AUTHORS : Meyerson, G.A., Samsonov, G.V., Kotel'nikov, R.B., Voynova, M.S., 
Yevteyeva, T_P., Krasnenkova, S.D. 


TITLE: Some Properties of Alloys in TAB, - CrB, TiB, - WB, and ZrB - CrB, 


Systems 


PERIODICAL: 8b. nauchn, tr. Nauchno-tekhn. o-va tsvetn, metallurgii, Mosk, in-t 
tsvetn, met. i zolota, 1958, Nr 29, pp 323 - 338 


ABSTRACT: Detailed information 1s given on results and methods of the experimental 


investigation into T - CrB, TiBs - WoBs ZrB - CrB5 systems. Initial 
borides were prepared the vacuum-thermal method, and the alloys (over 


5 - 10 mol %) were obtained by hot-pressed sintering of boride powder 
mixtures, After hot pressing all the specimens we 


2,100°C for 3 - 4 hours. The authors carr 
metric and roentgeno-structural investigations; the thermal coefficient 


of linear expansion f was determined, as well as oxidation kinetics at 
1,000°C, and the depth of corrosion; strength characteristics ( Op, 


Card 1/2 On compr. ) of plain borides were also determined at room temperatures. x 
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SOV/137-59-4-8001 
Some Properties of Alloys in TAB, - CrB, T4B, - WB, and ZrB - CrB, Systems 
The results obtained are used to the conclusion that continuous series of solid solutions 
exist in the TiBo - CrBy system; and that solid solutions of limited solubility are 
present in the T1B2-WaBe and ZrB,-CrB, systems. The authors discuss in detail results 
of oxidation kinetics; “decrease in oVerweight and in corrosion depth was observed in 
boride alloys, as compared to plain borides, Heat resistance of borides is higher than 
that of carbides, but lower than that of Mo silicide, The authors advance the hypo- 


vestigations into the cinder structure on the prepared areas and oblique outs, These 
investigations showed also that in the majority of cases multilayer cinder is being 
formed, containing in its internal layers lower oxides (Ti0, Zro, WO,,) . Xx 


17-7" 
APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R0010337200 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001033720017-7 


Fiat Ei j SrityskS P2 te Sess 


Saeed 


‘ie 


80V/58-59-5-10618 
Translation from; Referativnyy Zhurnal Fizika, 1959, Nr 5, p 109 (USSR) 


AUTHOR: Meyerson, G.A. ; 
Pe ee eae \' 
TITLE: On the Theory of Sintering 


PERIODICAL: Sb. nauchn, tr, Nauchno-tekhn, o-vo tsvetn, metallurgil, Mosk, in-t 
___tsvetn, met, 1 zolota, 1958, Nr 29, pp 291 - 314 


ABSTRACT: This is a review article, The bibliography contains 29 titles, 
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ABSTRACT: 


PERIODICAL: Tsvetnyye Metally, 1958 
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sov/136-58-12-9/22 
Ostroushko, Yu.l., Meyerson, G.A. Silina, G-F. and 
Shtrapenina, R.B. 
Electrolytic Method of Producing Tantalum ( 
cheskiy spoeob polucheniya , tantala) 
, Nr 12, pp 38 - 4h (USSR ) 


Electrolysis of melts for tantalun production was first 
developed in 1929 (Ref 1). The method, whicb was adopted 
USSR, depended on the decomposition of Ta505> 


-KCl1-NaF) melt eliminated 


Elektroliti- 


outside the 
whose presence in the Kp TaF)-KF( 
the anode effect. Electrolysis becomes progressively more 
han the godium-thermic method as the scale of 
operations is increased, a further advantage being the 


increasing ava The work des— 
tudy of electrolysis conditions 


for a type of electrolyte (based on NaCl + KCl eutectic) 
not used in practice. Electrolysis was @fected in a nickel 
crucible (cathode) (Figure 1) 100 mm in diameter, the bath 
depth being 180 mm. The ylindrical graphite anode, with a 
working surface of 546 cm°, was fixed centrally. The 
electrolyte was made by fusing the equi-molecular chlorides 
chemically pure) mixture and the KTaF, (pure. 
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50V/136-58-12-9/22 
Electrolytic Method of Producing Tantalum 


dry) at 650 - 700 °¢ ang then adding pure dry Ta,0 


(10-15% of the weight of the K,TaF could dissolve) after 
the anode had been inserted an@ thé direct current Switched 
On. The influence on recovery and current efficiency of 
the KoTaF,, content (10-100%) of the electrolyte (Figure 2) 


(5-140 A/dm”), The influence of these factors on the size 
Composition of the tantalum powder was studied 48 was the 


contents of the bath as & function of time, Table 2 Giving 
the corresponding information for the powder). It was 


5-3.5% Ta,0, which melts at 600 °C, is highly fluia and 
Card 2/3 relatively non-volatile at the electrolysis temperature 
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Electrolytic Method of Producing Tantalum SOV/136-58-12-9/22 
(about 700 °C) and has little effect on the nickel. 4 


Periods has been devised. The cell used provides for 
continuous operation with periodical remova) of the 70 % 
Ta cathodic deposit. There are > figures, 2 tables and 
2 references, 9 of which are English and 3 Soviet. 


Card 3/3 
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18.3100 75392 
; SO0V/149-2-5-18/32 


AUTHORS 3 Shapiro, K. Ya., Meerson, @. Ae __ 
TITLE: Study of Acid Processing of Wolframite Concentrates 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedenity. Tsvetnaya 
metallurgiya, 1959, Vol 2, Nr 5, pp 124-132 (USSR) 


ABSTRACT: Acid processing of wolframite is a difficult opera- 
tion due to a high chemical stability of the ore and 
to a complicated elimination of iron and manganese 
from the final product. Moreover, the process is8 com- 
plicated and delayed by a protective film of tungstic 
acid which is formed on the unprocessed wolframite. 
However, the acid process is advantageous if carried 
out in a heated ball mill which knocks off the pro- 
tective film. Tests were made to develop a suitable 
industrial method. A coarse concentrate containing 
73.4% WO, was processed in hydrochloric acid in a 
porcelain laboratory ball mill at 100°. The results, 
depending on the concentration and quantity of acid, 
Card 1/5 and on time, are shown in Figs. 1,2. The product of 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001033720017-7" 


1 


bul SUC RET TA Seite aba Tee 


3R0010337 


Bem apo oe AIEEE 


7 Study of Acid Processing of 75392 
Wolframite Concentrates SOV/149-2-5-18/32 


Card 2/5 


the reaction was separated from the balls, washed, 

and after decanting of iron and manganese chlorides, 
the tungstic acid was dissolved in ammonia, evaporated 
or neutralized to pH = 7.3. The operation was com- 
pleted in 8 hrs using a 70% excess of HCl. A 110% 
excess permits a 6-hr operation. Besides tests with 
coarse wolframite, fine crushed ore concentrate was 
processed in reactors with stirrers but without balls. 
However, the results of processing in ball mills 
proved to be much supertor: better yields in shorter 
processing time. Processing at temperatures higher 
than 100° in hermetic mills is recommended: at 150° 
the operation is completed in 4 hrs. Cast basalt 
plate lining and basalt balls are recommended for use 
in ball mills for high temperature and acid resistance. 
Polyogranosiloxane rubber is also mentioned as an acid- 
resistant and mechanically strong material. It is fure 
ther suggested to carry out the process in two stages. 
93% of the ore undergoes the reaction during the first 
2 to 3 hours, leaving a small residue, which can be 
accumulated and processed later at a considerable time 
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TITLE: Problesa of the Metallurgy of Uranium and Construction yetals 


(Voprosy metallurgii urana i konstruktsionnykh metallov) 
PERIODICAL: Atonnaya energiyes 1959, Vol 6, tir 2, PP 129 - 134 (USSR) 


ABSTRACT: This pauper gives 4 survey of 4 numter of Wostern Geneva Re- 

ports. The following subjects are dealt wits: 

1) Uranium extraction: Geneva Reports Nr 179 602, 1001, 
1252, 1260, 1399) 1433+ 
2) Powder metallurey of uranium: Gereva Re,orts Nr 445 1097, 
4162, 1470. 
3)Casting of uranium cores: 7eneva Reports Nr 27, 44s 541, 785, 
1157, 1762- 
4)Zirconiun metaullurvy: Gereva Report Nr 10%)- 
5) Niobium extraction: Gereva Reports Nr 10, 44, 305; 697, 1274, 
6)Vanudiun extraction: Geneva Reports Wr 44, 698, 1274. 
7)Manufacture of veryllium tudes (sheatning material .for-fuet 
elements): Gereva Reports ‘Nr 318, 320. 
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TITLE: High-Melting Fuel Materials and High-Temperature Fuel Elements 
(Tugoplavkiye toplivnyye materialy i vysokote peraturnyye 
teplovydelyayushchiye elementy) 


PERIODICAL: Atomnaya energiya, 195%, Vol 6, Nr 2, pp 135 - 139 (USSR) 


ABSTRACT: This puper gives a survey of tue subject mentioned in the 
title, basing on the following Western Geneva Reports (1958). 
1) Uranium oxide; Geneva Reports My 142, 182, 192, 193, 313, 
784, 1165, 2368, 2380, 2404. 
2) U0, briquette fuel elecents with a tubular Zircalloy-2 


sheath: Geneva Report Nr 2380. 
3)Fuel elements consisting of plate-shaped U0, briquettes 


with a Zircalloy-2 sheath: Geneva Report Nr 23680. 
4) Fuel elements of the PWR reactor: Geneva Report Nr 787. 
5) Uraniun monocarbide and cermet uranium-monocarbide-uranium: 
Geneva Reports Nr 318, 964, 1162, 1443. 
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Elements 
thorium-uranium carbides with a graphite sheath for gas- 
cooled reactors: Geneva Reports Nr 314, 1005. 
7)Fuel elements with a Tho, -v0, mixture: Geneva Report Nr 314. 
8)Metallic thorium fuel sieeees with a 43-74% py)? addition: 
Geneva Reports Nr 706, 785, 541, 1705. 
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AUTHORS : Meyerson, G. Ae, Kreyny Oo. Ye. 
afnius Carbide ~ 


cae IIE a 
TITLE: Preparation of H 
khinil, 1960, Vol- 5, No. 5» PP: 


blem because HC might be of interest for 


reactorVengineering, since patance with 4 high melting point and & 
high neutron absorption coefficient. They treated pure Hf0, eith lespblack at 


Oe2, 15 and 5 torr and temperatures of between 1,800 - 2,200°. Table 1 shows that 


compounds free fros oxygen were obtained which, however, contained less Cc than 
corresponds to the formula HfC. A carbide ice and re- 


forms with defective lett 
duced period. In experinents v le 2) @ carbide with nearly 
gtoichiometric ratio between He and C was obtained. Fig: 1 indicates that a low 
pressure of co in the reaction vessel 


torr) supports the 
formation of a pape prc. The lattice constants of three sanples with 4-61, 
4.62, and 4.63 AK were determined by X-ray 9na 


lysis (Fig- 2). These values were in 
close agreement with the data available in pub 


1164 - 1167 


PERIODICAL: Zhurnsl neorganicheskoy 


TEXT: The authors deal with this pro 


lications. There are 2 figures, 
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TITTLE: Study of the Conditions of Synthesizing Vanadium Caroig: in 


Vacuum 


PERIODICAL: Zhurnal neorganiche skoy khimii, 1960, Vol. 5, No. 9, 
pp. 1924-1930 


TEXT: It hag already been found (Ref. 6) that in reducing v0, aitn car- 


bon at atmospheric pressure the amount of carbon bound in vC did not rvach 

the theoretical value of 19.05%, and that below 2300°C also in thy absence 

of oxygen there were atill vacancies in the carbide lattice (Tabl» 1). ra 
The present investigation deals with the production of vanadium carbide 

at 0.1-10 torr and temperatures of 1500~1800°C by reduction of V,0, 

(65.3% X) with carbon (carbon black) in a vacuum furnace. To determine the 
temperature range in which carbide formation took place, the process aRS 
manometrically analyzed (Fig. 1). In the substitution of oxygen by cnrbons 
however, part of the sites occupied by oxygen remain vacant. At woeoo acd 
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Study of the Conditions of Synthesizing Vanadium $/078/60/005/009/c01/017 
Carbide in Vacuum BO15/B064 


above, oxygen can be completely removed from the solid phase in vacuum, 
under the formation of a solid VC-¥ solution (Table 2). Three sample mix- 
tures were made to determine the influence exerted by the amount of carbon 
on the carbide formation (Table 5). It was found tnat at 1500°C and 
0.1-1.0 torr also in the presence of free carbon VC-V was formed, and not 
VC (Table 4). At 1500°-1800°C and 0.1-1.0 torr it is possible to obtain 
oxygen-free carbide with a maximum oarbon content of 15.5% to 17.86 (ine 
stead of 19.05%). The experiments on the influence of temperature and pres- 
uct (Table 5), the dependerce of the 
ion duration at 1700 C (Table o), and 
obtained from a mixture with increased 
1700°-1800°C and 1-1.0 torr the 
carbon amounting to 17.6-)7. 8% 
A, Gurevich and B. FP. Ormont nre mentioned 
4 figures, 7 tables, and 8 references: 4 Voviot, 
1 French, 2 Japanese, 1 US, and 1 Gorman, 
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TITLE: Uranium Carbide v\ 
PERIODICAL: tomnaya energiye, 1960. Vol. 9 No. 5. Pp: 387 ag) va 


TEXT: The present paper gives results cf investigations cf the effect 
of the conditions of UC preparation on ts compce:tion. UC is ef in- 
terest aa a possible nuclear fue! oF a6 4 materia: for nuciear “herm 
electri. tranaducers. The object of the investiga*iongswas ** eatabitean 
the optimum conditions for the preparation of st-ichiometric UC The UC 
powder was prepared from a mixture of uranium dioxide and -arbon black 
according to the equation: U0, + 30 2 UC + 2C0. The mixture was placed 
in beryllium oxide crucibles, and/ssintered under different conditions 
{n a vacuum furnace with graphite”heating elements. The UC briquets 
grain 3izes of less than 


obtained were then ground into powder with 
10-15 yp. The density of the UC powder was 12.97 + 0.09 g/cm. Table 


gives a collection of data on the effact of reduction conditions on 


4 


the 
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somposition cf UC. For hot extrusicn cf UC sperimens the graphite ex 
trusion die was placed in a hermetically sealed metal vacuum hamber 
(~ 10 mm Hg), and the effects 2f extrusicn pressure, *“emperature. ana 
holding time on the density of tha specimen were studied The graphite 
die was lined with molybdenum foil to prevent carbonizing cf UC tc UC-. 
Temperatures above 1850°C caused a lowering of the density of UC. The 
porosity of specimens of square cross section and with a length *> dia- 
meter ratio equal to one was about 5%. Briquets made cf UC powder or 
of a UC + U mixture with different U contents (9.5 - 4°.8% by weight) 
ware also sintered in graphite crucibles placed in a vacuum furnace 4 
with graphite heating elements. After sintering for two hours at 2200 C 
the porosity of UC was found to be 10%. The introduction of metalli- 
uranium increased the density considerably. With 4a uranium content cf 
25% by volume (31.8% by weight) and two hour sintering at !700°C it te 
possible to obtain a compound with a porosity of 5% or less. The “nerma! 
conductivity of UC between 100 and 700°C varied from 0.028 to 

0.04 cal/cm.sec deg The mean thermgl coefficient of linear expansicn 

in the range 20 1500°C was 1°.f ‘0 °. The microhardness of the UC phase 


Card 2/6 


Stats CT LN ht Stata Waitin 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001033720017-7" 


"APPROVED FOR RELEASE: 07/19/2001 


SERS | SES Se RA ed EIR ot SEA CAS Se 


Sia 


CIA-RDP86-00513R001033720017-7 


5 Aiea De aera a CRT ORS 


DERE ESS Jame EE a SG BT 


i. 5 /089/60/009/005/004 /020 
Uranium Carbide athe Sass 


4 C + 20vt% U were subjected to 
23 + 56 kg/mm’. UC specimens and U ; 
ee een (200-1000°C), and the change of their pronse 
ties was studied. Pure UC with a porosity of ~15% could withstanc¢ : 
500 cycles without fracture and UC+U specimens - more than Nola hi 
There are & figures, 3 tables, and 7 references: 3 Soviet, 1 British, 
2 US, and 1 Austrian. 
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resistivit 


Fig.2 


Porosity, % 


Uranium content, % 


Figure 2. ' Relationship of porosity and electric 
resistivity of sintered UC + U specimens to uranium 
additions and sintering temperature (Holding time, 
2 hr} e 
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Legend to Table 1: 1) Number of experiment. 2) Amount of C in the | 
charge in % of the stoichiometric amount. 3) Maximum temperature [eis 
4 Holding time at maximum temperature ‘min. 5) Residual pressure /y!. 
6) U content [wt]. 7) Content of C, 401° 8) Content of Cree’ a 


9) Content of C 


~ 
7 
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| 
gta) ie] ble 
aie 
Po rage a 


Aer (difference). 10) Sum of U+ C,.,,4- 
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New Methcd for Produc ing Chemically pure Tungstic Acid 


chloride being adjusted by adding hydrochloric acid. 

PH values were determined with the aid of an LP-5 
potentiometer After crystallization, the double salt 

Was separated and washed and its WO, content determined. 
The double salt was decomposed with hydrechlioric acid 

to give chemically pure tungstic acid. Table 1 shows WOz 
yield, %, for pH values (of the Nagw0, solution) of 6.0, 
7.0, 7.3 and 8.0 and difterent values of NH,C1l excess 

{% of that required to form (NHy ) 2WOy ) and molar ratio = 
of NH} ; Na- in the sclution, The yield rises with 4 
increasing axcesy ef NH,Cl and 1g a maximum (90%) at 

120% and pH = 6.8 to 7,2, The influence of time and 
NH,C1 Consumption on the yield is shown diagrammatically 


Sharply after the tirst 44 hours. Table 2 Glves the 
Yield for various Crystallization times and Na WO, 
solution concentrations of 100, 170 240 ana 200 x 


WOs/litre: maximum yields are obtained at 
Concentrations of 170 to 240 g/litre, gn the whole it 
Card 2/4 1s not advisable to aim for yields of over 90% since 
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can be | 

samples ac€ compared 10 Table 

of GOST 2197-43 showing that all ampuritics are well 

below the aioe st eae: The new technoioky eliminates 

many of the operations appiied in the current method. 

which uses calc lum tungstate as an intermedzaté product 

ost complete separat:on of 
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ampuritse5 The authors recommend the 3emi-P 
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There are 1 figure, 4 tables and 5 references, 
3 of which are Soviet, 1 English and French. 
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AUTHORS ; Meyerson, G. A., Khavskiy, N. N., Shapiro, K. Ya., Nadol'skiy, A. P. 
Nee a 
TITLE: Investigations of processing tungsten concentrates 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 5, 1962, 16 - 17, abstract 
56101 ("Sb. nauchn, tr. In-t tsvetn, met. im. M. I. Kalinina™, 1960, 


vz 33, 161 - 174) 


TEXT: The authors studied thermodynamical, equilibrium and kinetic funda- 
mentals of acid processing of tungsten concentrates. The high values of equi- 
librium constants in the interaction reactions of scheelite (about 10,000) and 
tungstenite (about 700) with HCl prove the thermodynamical possibility of the 
practically full decomposition of these concentrates at a slight excess of HCl. 
The authors studied conditions of acid and alkaline decomposition of the concen- 
trates in heated ball mills. Two-stage processes of acid and alkaline decomposi- 
tion of concentrates ensuring a 99.5% stripping degree within 2 - 4 hours, were 
developed under industrial conditions. The behavior of main admixtures (Mo, P 
and As) was studied at individual stages of acid and alkaline processing of 
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tungsten concentrates. An economical method was developed of producing chemical - 
ly pure WO. and HWO) from standard solutions of commercial Nao), with the use 
of 3(NHy) 20 - ‘Naz0-10W03 as a semiproduct, 


G. Svodtseva 


[Abstracter's note: Complete translation] 
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AUTHORS : Meyerson, G, A,, Zelikman, A, N., Belyayevskaya, L, V., Tseytina, 
Ni Yaz Kirfllova, G. F. 


TITLE: Processing of titanium-niobium rare-earth complex raw material by 


carbidization and chlorination 


lurgiya, no. 5, 1962, 13, abstract 5680 


PERIODICAL: Referativnyy zhurnal, Motal 
tm, M, I. Kalinina", 1960, 


("Sb, nauchn. tr. In-t tsvetn, met. 


v. 33, 175-185) 

raw material by the method of carbidization 
laboratory and enlarged scale. The method 
oncentrate with coal in an electric furnace 
s are then transformed into 


TEXT: The processing of Ti-Nbd 
and chlorination was conducted on 4 
consists in heating 4 mixture of the c 
at 1,800 - 1,900 C, The complex raw material element. 
carbides and divided into the following two groups according to their properties: Ba 


1) Tic, Nbc, Tac, SiC - strong refractory compounds, and 2) carbides of rare 
earth elements Ca, Na, Al and Fe, dissolving in diluted acids. Processing of 4 
carbidization product with 10% HCl makeo it possible to acparate all soluble 
elements from refractory carbides. The washed and dried residue (solid solution 
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of Ti, Ni, Ta carbides) is chlorinated at 800°C with subsequent separation of 


chlorides in condensers and cleaning by rectification. Results of investigations 
are presented. 


G. Svodtseva 


(Abstracter's note: Complete translation] 


Card 2/2 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001033720017-7 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86- 00513R001033720017- 7 
sd cd Weias cates tne 


ACERT eo 


85457 
f 4y 60, OOF N05 IL oy 
AOCE /A002 
EN 2308 ypeia,, Wet M133 
| ’ 


pie Mey as dot * tod » i i y wove sey L N.Y 
rs ei Zz a ate ¢ ALN boars ik L n 
tad CRS eye 1 A kra 2 av ay2 V Tzey°’ a 4a 


pe ened 


cee eee? r- of 
TITLE tnves*igaticn Inv> <o%r- + 


Tevern etallargiy4, 
estiya vyser ike wchecnyky Zavecerty Tsyerrnaya m 
ERI ODITAL rzvez fei tasaed aa 
. 1964C Ne 5G? 18 .1F 


a kine: 2 of ¢ 9p ae Tt aniar cane Sats 
--y-actgarcctdt Kon - baad = : a € cr 
2 Tre awaTnors invs8” 38 + yo af, 4na1Zzet ced ce 
VE : seydied the erire3s i rina’. ile Cae e Gb las. 
pene or crenatior {ard = ud ad : 7 weyotttgachin w was Malas Wie =-- 
Co oe tery farna:s Tee forvess oc ara a meagpang of % 

aro. pile re teen eit OR ee Sigh ew ep | Oe es ie - e of . atiere 
a .87Tg@t to ss a epe7imens af 2 sieges “ame SS all airs : 
vreiced Of SRC eS ek PROS — 


Pua R88 T: } 9 N > A2 79 2 oe 7 7 0) ere 
al tf = 2) 6 N, 1 2] 
1 c Hh2 51 8 p MS Ae tee & 1 J= vfrae aid 
De . ar a 


r arziae as err aines x = 4° 4 is enter race. an re, ras rmced c 
~ ei op ee . + 

- - ~ f: “m . ari at OE a Sona a er = ar. 
ritx w 


rar u3in 
kine|t iti ti 7 mt sarcide as anves*: a ga capris 
ie bd ° ne ce a s 
yy arren. riae, Cnicrinat:> by ee ae tert 
ee ene ar BOO, 6CO ara woo 8G g ee 
aon rizetal quartz ‘acy % See ager ss sesttrets was aciompan.e ef 
ee ee ae i teens off ect (oF cis Layer cn OF* 
a externa, grap7ie -ayt- At 400-2 °"e = : 
eae dicen Ane OS mm aa 
cari i °6 
4 
rH . i 
Hibse x = : : : 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001033720017-7" 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001033720017-7 
BI SESES [fod tts Peete. Ga TON seks Ob Uae ROU AS cot Opes : 2 % ce ein 


SED Syne e 


85457 


3, 149/60 OO 905, 009/045 
ACOF /ACC 1 


oo a kinetic nature Ar 

go ots, Her acenere: SAR he eee? ome ia ves ‘pea eee Was 
etrati ra°e was -.- am Rae E.b> pon oe ORAS SO raw ONS 

Seen aan ee Oe Ce ee ee Gag. Caco 

eee and. Wn par’ + 4s TT Sayer ferver, Tae nat ae =f OT% Deana 

weserved gue 72 Che grape a sey" . pe ean Qe SPE GRLEe Sney OMS Piemee Teen 

Boenenes «bea -mee invermedia’e tec aten kanes: nicte eq tre Garatiin sf ~ne 

Pie ee a) es iy aeons, So Snes Tey ties 4 ~ 

+ Tne dependents ©.  -* 


3 s a a a T T 231C.¢ dura .cn of 

wa evealed and aset 2G afd. & re axtmum | ee ) 

4. c Vv & e ar cide a’ 1 .€5 a 4oO IC'O and B00 ie: (Tar .e 1 
2°20 f arii4s-2:2¢ 


» 

+ 
pay 
ine 
Nn 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001033720017-7" 


"APPROVED FOR RELE 
ASE: 07/19/2001 
CIA-RDP86-00513R0 
ae eae 01033720017-7 


Ls EAT SE ERE See 
RESTA ISE SORES Sean rs Sara atses sR oun Fikes i587 


Be Ee 


85457 


S/ 149 /60 /000 /005/009/0 15 
A006 /A00 1 


Investigation Into Conditions of Titanium-Niobium Carbide Chlorination 


Table 1 
Maximum possible duration of carbide particle chlorination 
Duration of chlorination, min 
witnout @ 


particle size 
Jn the presence of 


Temperature ; 
: mm 
| a graphite layer __! graphite layer 

800 0,250 ' 8,0 5,58 

goo 0,075 2,8 1,68 

800 | 0,042 | 1,2 0,94 

600 | 0 , 250 | 17 13,6 
0,075 5 4. 

3 | 2,3 


6CO 
600 | 0,042 
eurnace shown in Figure 4, 


Chlorination in a fluidized bed was studied on & 
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Investigation Into Conditions of 741 tanium-Niobium Carbide Chlorination 


Figure 4 


Furnace for the chlorination of complex carbide in & fluidized bed 


e Yel: 1 - body; 2 -graph- 
; i sae! {te lining; 2 - 

fon i graphite grid; 4 . 
nichrome heater; 
5 carbide bin; 6 - 
screw; 7 - reductor; y 
G-d-c motor; 9-fine 
graphite discharge 
pipes; l0-furnace 
discharge pipes; lle 
powder graphite con- 
tainer; 12-thermo- 
couple; 13-frame;14- 
tuy eres 1Weheat m- 
sulation; 16-6858 
‘card 4/6 exhaust pipe. 
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nadiographic Investigation of Reerystallization Processes and Release of a Car- 
bide Phase of Hard Alloys Containing Tungsten, Titanium and Tantalum Carbides 


Figure 1 


Phase diagram of the WC-TiC-TaC system; solubil- 
ity of WC at 1,450 and 2,200°C are shown; the bi- 
phase range I contains a solid solution of T1ic- 
TaC-WC and WC carbide; the mono-phase range II 
contains the T1C-TaC-WC phase; points | - y are 
the carbide components of the alloys investigated, 
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There are 3 figures and 4 Soviet references, | 
Moscow Steel Institute) Kafedra | 
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ASSOCIATION: Moskovskiy institut stali ( 
f epartment of Physics of Metals 


4ziki metallov i rentgenogra 
and of Radiography ) 


“LIM4ITTED : October 27, 1959 
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AUTHORS : Meyerson, G. Aes and Vitan'i, I.V.s (Moscow) 
TITLE: The intensification of contraction during sintering 


of powders 


PERIODICAL! Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiye i toplivo, 1961, No.3. PP- 42-49 


TEXT: In investigations aimed at increasing the density, 
simple binary mo lybdenum-nickel alloys were used to determine the 
influence of the characteristics and methods of preparation of the 
initial powders on the pfoperties of sintered alloys. Three alloys 
were tested: 17% Mo and 83% Ni which is a solid solution; 
28.5% Mo and 71.5% Ni corresponding to the p phase Ni4Moi and 

50% Mo and 50% Ni corresponding to & mixture of y and 6. phases 
(Nie Mo and NiMo). Two methods of preparation were used: .@ mixture 
of nickel and molybdenum powders, OF powdered alloy obtained by 
reduction of a mixture of nickel and molybdenum oxides. The 
results of particle-size measurements are given in Fig.l, where the 
percentage of the powder corresponding to different fractions (in 
microns) is given (curve 1 - Ni, curve 2 - Mo, curve 3 - Ni-17% Mo, 
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curve 4 - Ni-28.5% Mo, curve 5 - Ni-50% Mo). Table 2 gives the 
porosity (n, %) and density 9) after pressing for the different 


alloys, as & function of the type of charge and the pressing 
pressure pP- after pressing, the samples were sintered in nickel 
boats in a tube furnace using a pure dry hydrogen atmosphere. 
Sintering of alloys containing 17 and 28.5% Mo was carried out at 
1250 °C, and alloys containing 50% Mo at 1190 °C. The influence of 
the sintering time (T. hours) on the density (e: g/cm) of the 
alloys is shown in Fig.2. Curves 1 relate to powdered alloy, and 
curves 2 relate to mechanical mixtures of the metal powders. 

The top two curves are for Ni-17% Mo, the next four curves for 
Ni-28.5% Mo, and the bottom four curves for Ni-50% Mo. The 


continuous lines r g at 4 t/om2, and 
the discontinuous 2 t/em2, It can be seen 


that the most inten 
powdered alloys. This is especially mar 


intermetallic compounds. Fig.3 5..0ows the ef 
(T, hours) on the relative porosity (vnop/V¥’ nop) of Ni-50% Mo 
alloys (curve 1 - mixture of powders, curve 2 - powdered alloy). 


Microstructures of Ni-28.5% Mo from a mixture of powders, 
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Ni-28.5% Mo from powdered alloy, and Ni-50% Mo from powdered alloy 
after & hours sintering (x 400) are reproduced in the paper. The 
microstructure of the Ni-28.5% Mo alloy prepared from powdered 
alloy is more dense than that from 4 mixture of powders. Tne alloy 
containing 50% Mo is more dense and has a finer grain structure. Q 
Strength and electrical resistance measurements were also carried 
out. The change in both properties with sintering time was very 
similar to the change in density. X-ray investigations showed 
that the powdered alloy containing 17% Mo was a face centred cubic 
lattice with a = 3.547 i corresponding to 4 solid solution of Mo 

in Ni. The powdered alloy containing 28.5% Mo showed lines of a 
tetragonal lattice corresponding to N 4%; but the presence of other 
lines showed that it was not & single phase. The powdered alloy 
containing 50% Mo did not show sharp lines corresponding to any 
phase, which shows the extremely fine crystal structure of the 
particles of powder. It is possible that both the 28.5% and 50% Mo 
alloys had other phases present because of incompleteness of the 
diffusion processes. This metastable character of the structure 
could be one reason why the alloys had such high activity during 
sintering. 
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a eee cas § tre! 13 tables and 6 rafereneet references read as 

rare N Kelley. Powder metallurgy. Electr, Engng., 1942, v- 61, 

Ref.33 a eee H. Martens. Nickel sree alloys. 

Ref. 4: eee eee elise on. powder metallurgy, p. 632, New York, 
1950. 


SUBMITTED: October 27, 1960 
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AUTHORS : Meyerson, G.A., Dergunova, V.S., Epel'baum, ViAes 
and Gurevich, M.A. (Moscow) 
TITLE: An investigation of some hard alloys of the 


Boron—Silicon—Carbon aystem 


PERIODICAL: akademiya nauk SSSR. Izvestiya. Otdeleniye 
tekhnicheskikh nauk, Metallurgiya i toplivo. 
no. 4, 1961, 90-94 


TEXT: The above systea has, as yet, been insufficiently 
studied. For this reason the authors investigated three groups of 
alloys of the following types: alloys close to the zone of solid 
solutions based on Sic, alloys based on BAC, and alloys of the 
central part of the ternary B-Si-C system. In the latter, the sf 
points were chosen so a6 to overlap the zones in which previous 
investigators assumed the possibility of the existence of a 

ternary compound of the type BxSiyCz- Specimens of the alloys were 
obtained by hot pressing powder @ xtures of the elements at 
2000-2100 °C (no details of the preparation are given). Spectral 
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analysis of the specimens indicated that the sum of admixtures 
(Fe, Mg, Al, Ca) did not exceed 0.1%. Porosity did not exceed 
2-5%, and density was uniform throughout the whole volume of the 
specimens. A prolonged high temperature annealing (50-100° below 
pressing temperature ) brought the alloys to the equilibrium atate 
with an increase in the grain size, but did not cause any changes 
in the chemical composition, or any increase in the porosity. 

The specimens were submitted to motallographic and X-ray analysis 
and microhardness measurements, The following conclusions are 
drawn: 1) A phase exists in the B-Si-C systems with a melting 
temperature above 2100 °C and a very high hardness (about 7000 
kg/mm? and above), noticeably exceeding the wsicrohardness of boron 
carbide (5000 kg/mm). ' 2) In specimens produced and treated in 
the described way, metallogrephic and X-ray analysis did not show * 
the presence of any new phases in noticeable quantities, only solid i 
solutions based on Bac, gic and Si (the latter at an insufficient 
carbon content). The X-ray analysis indicated that the solubility 
of silicon (or siliconcerbide) is small in boron carbide (less than 
2% if calculated on Si), but metallographic investigation suggested 
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the presence of an apparently single phase up to 10-12% silicon. t 
This can be explained by the separation of submicroscopically : 
dispersed Sic particles on cooling. The microhardness of such Ff 
grains, based on B4C, 18 7000 kg/am= and, in some cases reaches f 
8000 kg/us?. 3) Grains of solid solutions based on SiC have ®& 
microhardness of 5000-5200 kg/am2 instead of the 3500 of pure sic. 
kh) The hardness of p-Si-C alloys changed little up to ® temperature 
of 700-800 °C. For alloys based on B4C, the hardness of 

6000-7000 kg/mm2 at 20° dropped to 5000 kg/mm2 at 800-900 oc and, 
for alloys based on sic, from 4000-5000 kg/um2 to 1500 kg/am2. , 
During these measurements, the formation of cracks was observed : 
around the indentatien in a nuaber of cases, indicating that the ; 
actual hardness values could be higher. The work was carried out r 
in the Kafedra redkikh setallov i poroshkovoy metallurgii 
(Department of Rare Metals and Powder Metallurgy) of the Institut 
tevetnykh metallov iment M.I. Kalinina (Institate of Non-ferrous 

Metals imeni M.I. Kalinin), in cooperation with the riziko-Khisi- 

cheskiy institut imeni L.Ya. Karpove® (Physico-Chemical Institute 

imeni L.Ya. Karpov ). X 
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There are l figure, 
1 English. 


Ref.1:; F. Ton. The quest for hard materials. 
Industrial edition, 


Engineering Chemistry. 
232-242. 


SUBMITTED: November 21, 1960 
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tery oY 1 pia! R455 
rey fre authors atudied some possibilities of intensifying 


tne precess at densification during sintering of titanium carbide 
by the method ov thermal cycling and by approaching the fusion 
remperatnre a8 cloeely as possible, Contrary to earlier investi- 
gations, the holding times during thermal cycling were ahort 


nvnes, which are more suitable for practical requirements. The 
initial titanium carbide powder contained: 78,84 Ti. WB.4e Coa, WA 
(OQ %% Ces! 0.5% N. The particle size did not exceed Su, 
; 4 
the comuresse4 briquettes had a density of 3 27 to 3 26 ¢g/om 
1,e the porosity was 34% Sintering wae in closed graphite 
eviindra cas shells placed into a furnace with a hydrogen 
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aAtmosnhere, Preliminary experiments revealed that changes in 

the duration of the holding at the maximum temperature in the 
range % to 10 min did not affect the results; therefore. the 
following three heating conditions were applied: heating to the 
maximum temneratures of 2400, 2600 and 2800°C. holding at that M 
temperature for 3 min, followed by cooling to 400°C. ie. until 
the red brightness ceased, followed by re-heating. To increase 
the throughput rate, coolers were fitted on both sidgs of the 
furnace Fig.l shows the change in density @ . g/cm’ of titantum 
carbide as a function of the holding time 1t,min and temperature 
during cyclic (continuous lines) and isothermal (dashed lines) 
aintering, “Microphotographs revealed that an increase in 
denaityv as a result of cyclic thermal sintering is alao accompanied 
hs an auncrease in the size of the titanium carbide grains and by 
covgnlation and soheroidization of the pores, In a anecond series 
of experiments, the influence of the initial atate of the sHurface 
ot the nawder narticles was investigated, A vnart of the nawder 
we washed with a mixture of hydrofluoric and nitric acids, the 
quantitv of which was so chosen that about 2 of the total 
quantity of titanium carbide became dissolved, Specimens 
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cleaned and not cleaned titanium carbide were subjected to 

isothermal sintering at 2600°C and,at 2900-2950°C. Fig.3 shows 

the change in the density e » Bfem” of cleaned (continuous line 

curves) and not cleaned specimens (dashed line curves) as a 

function of the holding time t,min at the sintering temperatures 

2600°C (plot a) and 290 )-2950°C (plot&). The cleaning and 

activation of the surface of the particles led to coarsening 

of the grain and to an acceleration of the settling. The minimum 
achieved porosity was about 4% for isothermal sintering at a 

temperature approaching the fusion temperature for 7 to 10 min. 

In practice such sintering conditions can be applied only in 

furnaces where the temperature is accurately and automatically 
concrolled within very narrow Limits. There are * figures, 

1 table and 7 references: § Soviet-bloc and 2 non-Soviet-bloc. Xx 
The English-language reference reads as follows: Ref. 4; Hausner H.S. 
Metals, 1952, 4, 1039. 


SUBMITTED: April 26, 1961 
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KNUIVYANTS, I.L., glav. red.; BAKHAROVSKIY, G.Ya., zam. glav. red.; 
BUSEV, A.I., red.; VARSHAVSKIY , Ya.M., red.; GEL'PERIN, 
N.I., red.; DCLIN, P.1., red.; KIREYEV, V.A., red.;_ MEYEoCh, 
G.A., red. ; MURIN, A.N., red; POGODIN, S.A., red.; RESINDER, 

“Pele, reds; SLONIMSKIY, G.S., red.; STEPANENKO, B.N., rede; 
EPSHTEYN, D.A., redo; VASKEVICH, D.N., nauchnyy red.; GALLE, 
R.R., nauchnyy red.; GARKOVENKC, R.V., nauchnyy red.; GODIN, 
Z.1., nauchnyy red.; MOSTOVENKO, N.P., nauchnyy red.3 
LEBEDEVA, V.A., mladshiy redo; TRUKHANOVA, M.Ye., mladshiy 
red.; FILIPPOVA, K.V., mladshiy red.; ZHAHOVA, Yo.1., red.; 
KULIDZHANOVA, I.D., tekhn. red. 


[Coneise chemical encyclopedia } Kratkaia khimicheskaia entsiklo~ 

pediia. ited. koll.: I.L.Knuniants 4 dr. Moskva, Gos. nauchn. 

izdevo "Sovetskaia entsiklopediia." Vol.l. A~ &. 1961. 

1262 columns. (MIRA 15:2) 
(Chemis‘ ry--Dictionaries) 
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TRET'YAKOV, Vaevolod Ivanovich. Prinimali uchastiye: CHAPOROVA, I.N., 
kand, tekhn. nauk; KOVAL'SKIY, A.Ye., kand. khim. nauk; 
BARANOV, A.I., inzh.; MEYERSON, G.A., prof., doktor tekim. 
nauk, retsenzent; IVENSEN, V.A., kand. tekhn. nauk, retsenzent; 
BABICH, M.M., inzh., retsenzent; OL'KHOV, I.I., red.; MISHARINA, 
K.D., red. izd-va; DOBUZHINSKAYA, L.V., tekhn. red. 


[Ceramic-metal hard alloys; physicochemical principles oftheir 
production, properties and fields of use] Metallokeramicheskie 
tverdye splavy; fiziko-khimicheskie osnovy proizvodstva, 
svoistva i oblasti primeneniia. Moskva, Gos, nauchno=tekhn.izd- 
vo lit-ry po chernoi i tsvetnoi metallurgii, 1962. 592 pe 
(MIRA 15:1) 
(Ceramic metals) 
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nauk; BLANTER, M.Ye., doktor tekhn. nauk; BOKSHTEYH, 5.2., 
doktor tekim.nauk; VINOGRAD, H.I., kand. tekhn. nauk; “AMOV, 
M.I., inzh.; GELLEX, Yu.A., doktor tekhn. nauk; COTLIB, L.I., 
kand. tekhn. nauk; GRDINA, Yu.V., doktor tekhn. nauk 3 
GRIGONOVICH, V.K., kand. tekhn, nauk; GULYAYEV, B.B., doktor 
tekhn, nauk; DOVGALEVSKIY, Ya.H., kend. tekhin. nauk; DUDOVTSEV, 
P.A., kand, tekhn. nauk [deceased]; KIDIN, 1.N., doktor tekhn. 
nauk; LEYKIN, I.M., kand. tekhn. nauk; LIVSHITS, &.G., doktor 
tekhn. nauk; LIVSHITS, L.S., kand.tekin. nauk; L'VOV, M.A., 
kand. tekhn. nauk; MEYERSON, G.A,, doktor tekhn. nauk; 
MINKEVICH, A.N., kand. tekhn. nauk; NATANSOH, A.K., kand. 


tekhn. nauk; NAKHIMOV, A.M., inzh.; NAKHIMOV, D.M., kand. tekhn. 
nauk; OSTRIN, G.Ya., inzh.; PANASENKO, F.L., inzh.; SOLOLIKHIN, 
A.G., kand. tekhn .nauk; KHIMUSHIN, F.F., kand. tekhn. nauk; 
CHERNASHKIN, V.G., kand. tekhn. nauk; YUDIN, A.A., kand. fiz.- 
met. nauk; YANKOVSKIY, V.M., kand. tekhn. nauk; KAKHSHTADT, 
A.G., reds; GORDON, L.M., red. izd-va; VAYNSETEYN, Ye.b., tekhn. 
red. (Contimed on next card) 
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(Netallography and the heat treatment of stecl]Metallo- 
vedenie 1 termicheskaia obrabotka stali; spravochnik,. 
Izd.2., perer. 4 dop. Pod red. M.L. Bernshteina $ AG. 
Rakhshtadta. Moskve, Metcllurgizdat. Vol.2. 1962, 
1656 p. (MIA 15:10) 
(Steel—-Metallography) 
(Steel—Heat treatment) 
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E111/E152 
AUTHOR: Meyerson, G.A. (Moscow) 
TITLE: Contribution to the theory of carbon reduction of 


titanium dioxide 


PERIODICAL: Akademiya nauk SSSR, Izvestiya. Otdeleniye 
tekhnicheskikh nauk. Metallurgiya i toplivo. 
no.3, 1962, 33-37 


TEXT: Multi-stage reduction of titania with carbon passing 
through several intermediate oxides and finally leading to the 
production of solid solutions (TiO-TiC) is described in terms of 
reaction kinetics. The author shows the incorrect results 

obtained in calculating the equilibrium conditions if no account 

is taken of lower oxides which are thermodynamically more stable ‘ 
than the higher oxides, or of solid solutions in which the 

affinity of metal towards oxygen increases substantially with a 
falling oxygen concentration in the solid phase. It was found ’ 
chiefly by the interpretation of the available data that the 
thermodynamic potential for the bond formation of Ti-O in the 
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MEYERSON, G.A.; SEGOPCHEANU, T. [Segorceanu, T.] 


The affinity of niobium for oxygen. Atom.energ. 13 n0.62597/= 
599 D '62 (MIRA 15:22 ) 
"Ceaiagt affinity) (Niobium) (Oxygen) 
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estiya\ Neorganicheskiye materialy, V.2, no.2, 1966, o 


lanthenun compound, yttrium compound, powder metal 
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photographs. 
é the article demonstrates the poss 
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gntly dense objects 
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cae or calcium yanamida in an » inert: atmosphere, while nmemapeehs of over 
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-: $aobarte change inthe free energy of formation. of the cantile bs 

': Indteated. that.the carbon in the calcium carbide or: ‘cyanamide ‘may: 4 ee , 
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' was ‘carried out in a tubular electric furnace with a finely ground ae Ge 

 @e0 sub. 2 ea-technical erase, ee ee ae ‘orm, 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001033720017-7" 


EEROXED FOR RELEASE 07/19/2001 CIA-RDP86- POD TOROOTOse7 vet. a 


mane eal Parr eesti sbsere ralsees® ine Baste de 


and: lessen a strean, “ghe initial toee 
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<atter firing and cooling, the briquets were leached out with } 

- end the. ‘producta were analyzed for total: and free ae and. 
The percent conversion to zirconium carbonitride was evaluated on 
arin Apne the total cambined C+ N+ 0 in carbonitride fs 50 ath. The 


on are pregented in Figs. t, a, and. 3.of Enclosure. It is concluded . 4 
sionary nitrogen atmosphere, optimum conditions for complete eee 
- at 1100C with the amount of reducing agent 20% in excess of 

¥-2) the consumption of calcium cyanamide (but not of calcium 

can be. lowered to 60% of: theoretical conaumption based on reaction (3) 

nitrogen stream is used; 3) reduction is feasible in any protective 

here (such as producer or naturel gas}, aa shown by the experiments in an 

Orig. arte ‘has: 3 eer 3 ohet and % formtlas. 
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! 
AUTHOR: Meyerson, G. A. (Moscow); Nisel'son, L. A. (Moscow); Chou, Ch'u-Hing 
— (Moscow) ttn. 

} 


' TITLE: Production of slifcon carbide and Its alloys with boron by reduction from 
- the vapor phase over a heated surface 

_ SOURCE: AN SSSR. Izv. Metallurglya | gornoye delo, no. |, 1964, 67-77 

TOPIC TAGS: sIlicon carbide, silicon carbide production, silicon carbide alloy, 


boron contaltning alloy, boron contalning silicon carbide alloy, vapor phase re- 
duction, silicon tetrachloride reduction, silicon carbide crystallization 


ABSTRACT: The authors discuss the existing literature on silicon carbide produc- 
tion, the growth of large, single, high-purity crystals, the @ and B phases, the 

’ production of SiC from a vapor-gas mixture of SiCl,, toluene and hydrogen, etc. 

- On calculating the changes in free energy for the formation of SIC from a mixture a 

of SiCl, with some carbon-containing products In the presence and absence of hydro= 

' gen, they found that a substantial reduction of the isobaric potential accompanies 

' the process when hydrogen is present; they conclude from their thermodynamic ana- |--- 
lysts that the Initial materlals must be carefully purified when high purity SiC 

dg, sProfyged by deposition from a vapor-gas mixture over a heated surface. Their | 
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‘ ' experiments, carried out to study the physical and chemical conditions of deposi- 

tion, employed a core of preliminarily carbidized tantalum wire on which pure 

. $iCl, was deposited In a reactor (Illustrated) from carefully purified SiCl,, In 

' the presence of electrolytically purified Hg and toluene. Core temperature varied 

: from 1400 to 2000C, the $i:C ratio in the Initlal vapor-gas mixture from | to 6, 

‘ the rate of vapor-gas flow (normal atmospheric pressure, 25C) from 0.5 to 1.9 

; liters/min, and the amount of Hg from 7 to 1! times the stoichiometric proportion. 

- Pure SiC depositing at 1600-1800C represented the 6 phase; the optimal $I:C ratio 
was found to be 3:1, the excess Si being required to prevent deposition of free 

. graphite. Other experiments concerned alloying SiC with B (1600-1650C, vapor-gas 

' flow about 1.0 Jiter/min at 25C, hydrogen excess 11 times the stoichiometric pro- 

| portion) by combined deposition from SiCl4, C7Hg and BBr3. The St:C ratio in the 
initial mixture was 3:! and constant, the amount of B varied up to 9% in relation 

- to SiC. The B content in the deposit corresponded to the B:C ratlo in the vapor- 
gas phase, and the microhardness of SiC was Increased by addition of 8. Various 
analyses of deposits with up to 8.5% B by welght Indicated retention of a unlform 
solid-solution pattern of B substitution In the B-phase of SiC. An analysis of 
the kinetics of the SIC deposition process showed that the rate peaks at 1700- 
1800C, while Its dependence on reagent concentration peaks around 2.5 g/liter 
(an 8-11 times excess of H2 Is optimal); the rate Increases with rising velocity = | 
Card 2/3 | 
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j ACCESSION NR: AP4019808 
of the vapor-gas flow and reaches about 0.4 g/cm*+hr at 1600C, 1.8 liters/min 
_ (25C) for a tubular reactor with a diameter of 50 mm. The yleld drops to 65% In 
relation to C. Introduction of B slows the rate of deposition to some extent. | 
| Orlg. art. has: 2 tables, 7 graphs and 10 formulas. 
| ASSOCIATION: none | 
SUBMITTED: 06Aug63 DATE ACQ: 31Mar64, ENCL: 00 
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ensure production of a briquet wit 

This equation describe 


on the pressing ap = 
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ressing process. — In hydrostatic pressing of copper powder, Pmax™ 
ae 1/m * 0, 212; the respective values for titanium powder are . Ae 
(97,85 8 molybdenum powder 169. 00 and 0. 202; for refined |: 
i molybdenum ‘pow 0.208. Analysis of the curve log p~ 106 V showed: 
; that, in contrast t essing, in the hydrostatic pressing of briquets (: > | 
_._tup.to y 7 83~ 85%, no apprec 1d hardening of articles occurs. The oe 
“| microhardness of copper par tic pressing under, | 
as | a pressure up to 20 kg/ mm2, while after conv: hardness! & 
-, of the particles increases. The absence.of co a 
"ling is ‘explained by the impossibility of directe 
“\ ey of hydrostatic pressing is explaine 
external friction, but also by the .3-dimensic ee 
~"lgeattering of the density of large briquets-(diamet® 140-180 mm) produced by a 
~"pydrostatic pressing ig. within the limits of the accuracy of the me smentss— 
or , With hydrostatic pressing the air pressure in the pores is insignificant. — Sette 
ML Baltshin — he = ; : 
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a : 
copic TAGS: SakDb de Y utexide! paride? abliside: gubfide » refractory material, re- 


frac 4 ‘ 13 zirconl fx 

fractory alloy, tungsten, ELLass im, irconi ms, ha qium vanadiup: niobium, tantalum, 

moh ederim powder metallurgy 1 v ; ‘ 2 : ee 
a 


ABSTRACY + In a report pregeated te rhe June (1964) meeting of the otdelentye 
biziko-kh ini t 1 tekhnologif neorganicheskikh mater ialey AH SSSR (Physical chemistry 
and re, tne Logy of inorgastc materials department , AN SSSR), the euthor rev Lews 

phe ‘dAcerature pearing on the present kagwledge of the carbides, nitrides, por ides, 
af{lioides and sulfides at tingered, titantuir, zircorium, hatniom, vanadium, nlo- 
bit, tantalum and wolyodenum used in che manufta. tare af toals and {net cument 6. 
After reviewing the physical properties and the rechniques of preparing some of 
these matertals, with special attention to tungsten carbide aat the boron-silicon- 


carton system, he concludes trat rhe pregent technology 18 capable of producing 
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